The relationship between structure and mechanical properties of neat PVC -and PVC -Wood composite were investigated in this study. The mechanical properties, visual appearances and morphology of the composites were examined by the varying the wood filler content in the composites. The tensile-, flexural-, and hardness properties of the composite were considerably decreased. In the results of the mechanical test, the ultimate strengths were increased and the belonging deformations were decreased. The decreases are explained in association with the presence of the moisture. The experimental results showed that the wood fiber additives have modifier effects on the mechanical properties of PVC. Increasing density values can be achieved by using wood fiber. Furthermore, the effect of viscoelastic properties of PVC -Wood flour materials can be examined. The filler behaves as modifier that significantly increases the viscosity of the PVC.
INTRODUCTION
In the last 20 years, natural organic fillers have been regularly applied in the global market. Poly (vinyl-chloride) -Wood composite are recently popular in many applications, such as construction industries [1] . The reason is the desirable properties of the composite, such as the relative low cost and the abrasiveness [2] . Furthermore, the composites are environmentally friendly and recyclable [1] . Studies have pointed out the main problems, the strength of the composites decrease, the leaching of the additives and the deterioration of the physical properties of the blend [3] . The wood additives are susceptible to thermal degradation; therefore it was only suitable for some type of plastic, such as PVC, PE and PP. But in this case it was very difficult to reach strong adhesion between hydrophilic cellulose and hydrophobic polymer (PVC). Studies have used three general opportunities to enhance dispersion and compatibility of cellulose with polymers: fiber-, matrix-and interface treatment [4] . The advantages of wood are: low density, excellent mechanical properties and good biodegradation [1] . But unfortunately, it has negative aspects; UV radiation, biological attack, degradation from high temperatures and the air moisture content. Therefore the service lives of the composites are needed to be extended [5] .
In the past decades, several investigations were occupied the foam abilities of PVC -Wood composites and their extrusion processes [6] . Some studies worked on the rheological examinations of the PVC -Wood composite. They was the high melt viscosity of PVC blend can be determined. It was concluded that the properties of composites lead to poor quality [7] .
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In this paper, the results of the rheological and mechanical tests could help us to make comprehensive conclusion about the composites structures and usability's. The tests can also be used to identify the possible processing problems. The aim of the present study is to examine the wood flour in order to evaluate and compare its suitability to neat PVC for building materials utilization.
EXPERIMENTAL

Raw materials and sample preparation
The ingredients of PVC composites are commercial products; suspension grade PVC (K value = 58), solid Ca-Zn based stabilizer, paraffin based external-and partial glycerol ester type internal lubricants, ground CaCO 3 filler, acrylic based processing aid and wood flour. 1.5 phr azodicarbonamide was used as foaming agent. The amount of the wood flour component was 20 phr.
PVC compounds were mixes with dry-blend by using a high-speed mixer. From the mixtures were produced extruded sheets in a twin screw extruder. The final sheets were about 4mm thick. The blending temperatures in the extruder were 165 to 180°C.
The extruded sheets were directly used to prepare the samples. Pneumatic punching machine was used to die cut the specimens. Most of the measurements were carried out on the samples both in machine-and cross direction. The reason for that was the determination of the anisotropic nature of samples, since the processing parameters will be affecting the final foamed structures.
Rheological properties examination
The aim of these tests is assessing the flow behaviour and to explain some technological problems. The composite's morphology mostly depends on the concentration of pure components, the material matrix and the wood flour additive [8] . The rheological tests were carried out on a Göttfert Extrudiometer 20 laboratory measuring extruder. The barrels diameter 20 mm, the length is 20D (400 mm). A continuous compression screw of 1:4 compression rates was used. The die (capillary) was flat die; 1 mm thickness, 10 mm width and 30 mm length. Barrel temperature at were set 180 to 200 °C. All data (3 pressure date, 3 steel temperatures, 3 mass temperatures; output, torque) were recorded at 20, 40, 60, 80, 100 rpm. P3 (pressure in front of capillary inlet) and G (output, g/min) data were used for calculations. The viscosity values of the materials can be determined using different correlations. The viscosity (ƞ) is the quotient of shear stress and shear rate. These data can be easily obtained on the wall capillary. From the equations of stress (1) calculates sheer rate (2) and flow exponent (3) the viscosity (4) of the material can be determined.
Mechanical properties; tensile-, flexural-and hardness test
The tensile tests were performed on INSTRON 5566 universal testing machine according to ASTM D389 standard at room temperature (23±1 °C). The cross-head speed was 100 mm/min.
The flexural test was evaluates using three point bending head supplied by INSTRON 5566 model. The method was followed the ISO 178:2010 international standard. Seven specimens were testes from each sample both for tensile and flexural tests.
The hardness test was carried out with Zwich/Roell machine using duromer Shore D punching tool. The method procedure was specified by ISO 868 standard. Twenty locations were measured from each sample.
RESULTS AND DISCUSSION
Rheological properties examination
Fig.1. Example of determination of n exponent (sample: PVC -Wood at 190 °C)
In case of both formulation values that mean the higher is the temperature neatest is the flow Newtonians 1. Probably, the part of the wood absorbent was external lubricant therefore the curves characters are different. The content of wood (20 phr) modified the viscosity of the PVC -Wood composite.
Nevertheless it necessary to take into accounts this modification in the processing. It may cause processing failures and the final product will be defective. It does not appropriate the most technical requirements.
Tensile tests
Stress-strain curves of neat PVC and PVC -Wood composite were compared. Fig.5 . show that the elongation at break strongly decreased by the wood flour. However, the tensile strength of the blend increased compared to the neat PVC foam. Table 1 . contains the result of the test. 
Flexural tests
The morphology of the composite has significant effect on the flexural behaviour of the material. The modifying effects of wood to PVC foam can be seen from flexural strength and flexural modulus of the blends (Table 2. ). 
Hardness tests
Twenty hardness measurements were done on each specimen. Significant improvement was observed in case of wood flour containing samples. The result of the neat PVC was 39.7, contrast to the PVC -Wood was 64.7 Shore D.
CONCLUSION
Our purpose is to examine the rheological and the mechanical properties of the composite. After two different types of composite had been prepared, some tests were made on the specimens. The results of the tests give information about the viscosity values and the mechanical properties of the materials such as the tensile-, the flexural and the hardness properties. The neat PVC melt flow resulted higher viscosity values compares to the PVC -Wood composite melts. I is important to emphasize, that these viscosity parameters are indispensable to definite, because these are required for the processing.
The wood flour has significant reinforcing effect proved by tensile-, flexural and hardness tests. The formulation did not contain any "compatibilizing" additive; interestingly the composite worked perfectly. The melt viscosity curves are regular following the power law. The increase of viscosity is about 30 -40%, slightly higher than expected from the assessed volume fraction of wood. Due to the foamed structure, the determination of the accurate volume fraction was not possible. 
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